BLOOD stream metastasis of malignant tumours has long been recognised. Over the years there have been sporadic reports of atypical cells in the blood of cancer patients but it is only with the advent of techniques for isolating different types of cells from whole blood by utilising minor differences in their gravity (Fawcett and Valle, 1952) that it has been possible to demonstrate definitely such tumour cells.
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Engell (1955) Sandberg et al. (1958) , whose technique depends on the rapid sedimentation of erythrocytes with bovine fibrinogen, and Cole et al. (1958) who refined this technique by layering the tumour cells at an albumin interface of known specific gravity after sedimentation of the erythrocytes with bovine fibrinogen.
Our own work falls into two parts. We first of all investigated patients with a variety of tumours, but particularly with tumours of the parotid and breast. Having found that we were able to identify tumour cells both in the blood draining tumour sites and in the peripheral venous blood, we have attempted to determine to what extent tumour cells are filtered from the blood by the liver in patients either with primary gastro-intestinal carcinoma or with abdominal secondary deposits.
METHOD
For the second part of our studies blood was taken before and after it entered the liver. Fig. 1 demonstrates the way in which the post-hepatic samples were taken. A catheter is passed under fluoroscopy through the right side of the heart and into the right and then the left hepatic vein, and a 5 ml. sample of blood is taken from each vein. At the same time 5 ml. sample of peripheral blood is also taken. As it is difficult to take pre-and post-hepatic blood simultaneously at operation, the post-hepatic is taken pre-operatively. The pre-hepatic samples are taken at operation from the portal vein as soon as the abdomen is opened and with minimal handling of the tumour. Again a simultaneous 5 ml. of peripheral blood sample is taken. berg and (Engell, 1955; Sandberg and Moore, 1957; Roberts et al. 1958 stomach with secondary deposits in the liver, showed large numbers of tumour cells in blood taken from all sites-portal vein, hepatic vein and peripheral venous blood, but they were much more numerous in the portal than in the hepatic blood.
DISCUSSION
Our results confirm those of Engell (1955) , Moore, Sandberg and Schubarg (1957) , in showing that tumour cells can frequently be demonstrated in the blood in cases of malignant disease. Though our figures are too small and the cases too heterogeneous for precision, both in site of growth, malignancy and degree of spread the entrance of tumour cells into the blood stream in malignant disease is clearly a frequent event, particularly since their demonstration represents the situation in a small sample at the moment of sampling only. Blood borne metastasis, though frequent, is not as frequent as this, and most tumour cells which get into the blood stream must be destroyed. The possibility exists that the attempted destruction of cells in the blood stream by chemotherapeutic agents might make matters worse by lowering the resistance of the normal tissues unless selective agents were discovered.
The pre-and post-hepatic blood investigations show that the liver is a highly, but not completely, efficient filter of tumour cells reaching it by the portal vein, a fact already well known both from morbid anatomy and from experimental studies (Patey, 1937) . If the one patient is excluded who had large numbers of malignant cells in all samples and who might be likened to an in vivo tissue culture of malignant cells, 7 out of 8 portal vein blood samples contained either tumour cells or suspicious cells, while only one of 8 samples of hepatic vein blood from the same patients was suspicious of tumour cells.
Though again the figures are too small to be significant, it will be noted that the peripheral vein blood contained tumour cells or suspicious cells more frequently than the hepatic vein blood, both in the samples taken before operation (Table I , Column B) and in those taken at operation (Table I, Vol. XIII, No. 1.
